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FIG. 5A 

// first phase: compute cache miss reduction weights for coallocation sets. 
// The parameter object coallocatable communicates the criteria for coallocating objects, 
// and the criteria may vary with different coallocatability definitions. 
computeWeight(object coallocatable, w) 

// second phase: compute approximated weighted set packing according to Halldorsson's 
// algorithm, where II is the set of hot data streams and IIwsp is a partition of S a ii 0 c(n) 
// with approximated maximal cache miss reduction. 
IIwsp = WSP{S all0C (II), {<C, MC)) | w(C) > 0} ) 

Ro= y ' HQ 

output IIwsp 

// third phase: compute cache miss reduction for a given layout, and then normalize weights, 
for every H e II 

W t otal = W t otal + (|H|-l)*heat(H) 

// C is a set of coallocatable objects. 
C = 0 

loop a e H according to layout order 

if objects in C u a are laid out contiguously 
C=Cua 

else 

wi - wi + (|C| - 1) * heat(H) 
C={a} 

Rl = Wi/Wtota! 
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// fourth phase: relate (sub)optimal coallocation and the given layout cache miss reduction numbers. 
R° =(Ro-R,)/(l-Ri) 
output R° 
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FIG. 5B 



// Get cache miss reduction for coallocation sets, where II is the set of hot data streams, and 
// heat(H) gives the normalized heat of H. Coallocatable expresses the coallocatability criteria. 
computeWeight(coallocatable, w) 



wtotai = w to tai + (|H| - 1) * heat(H) 

// compute weights for coallocation sets corresponding to subsets of H. 
for H'cH 

if objects in H ? are coallocatable 

w , (H , ) = (|H'|- l)*heat(H) 



// attribute weights for coallocation sets avoiding double contributions, 
// by computing the maximal partition contribution for a coallocation set. 
for each coallocation set C 



P = {H\ | W{H\) > 0 a S Qlloc {H]) = S alloc (H\) a H] e H) ^ w\H)) = 0} 

w '( c ) = L^W) 



for He n 



else 



w f (H f ) = 0 



// normalize weights. 

for each coallocation set C 

w(C) = W , (C)/w tot al 
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FIG. 9A 



// first phase: compute normalized weights for fields coallocation sets according to reorder, 
// split, and merge coallocation conditions. The routine computeWeight is given above. 
computeWeight(field reorder coallocatable, w r ) 
computeWeight(object split coallocatable, w s ) 
computeWeight(object merge coallocatable, w m ) 

// second phase: approximate benefits for every placement technique at the granularity of object 
// allocation sites. OBJ(Xj) gives the object allocation site for a given field allocation site, 
// i.e., OBJ(Xi) = X. We also extend OBJ to sets of field allocation sites, 
for each object coallocation set ^ 



if | C| = 1 // compute split + reorder benefits. 




else// \i\ >1 



merge candidates. 





to Figure 9B 
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FIG. 9B 



from Figure 9A 



// third phase: find field coallocation solutions and show potential benefit over a given 
//layout. R| is potential cache miss reduction for a given layout. 

U rWSP =wsp(OBJ(s all ^nM(c,w r )\w r ^)>o}) 

^(EcerW^-W 1 -*') 

tlswsP = WSP{OBJ{S alloc {Ii)), {(£, w s )\w s (<*) > 0} ) 

n m wsp = WSP(OBJ(S allM m,{(c,w m )\w m ^)>0}) 



output R[,R[,RJ\RP" n 
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FIG. 12A 
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FIG. 12C 
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FIG. 12F 
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